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(57) Abstract 

Flexible implants (1, 2, 3) for the stable flexible oste- 
osynthesis of the femur and tibia fractures. In order to 
achieve osteosynthesis stabilizing the fracture gaps, they 
are made of short rods (1, 2), one upper and one lower, 
used in the osteosynthesis for the fracture of the femoral 
neck, as well as of a long rod (3), used as such or with an- 
other long rod (3) and with the short rods (1, 2) in case of 
stabilizing the double gap fractures crossing the femur 
neck and every part of the femur placed under the greater 
trochanter, or only with another long rod (3) for stabilizing 
the diaphysary fractures of tibia and femur. Working in- 
strumentation required for achieving an efficient surgical 
operation in the stable flexible osteosynthesis by means of 
the flexible implants (1, 2, 3) are also disclosed. 
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I1BTRUMEMTJLTION 

The present invention refers to flexible Implants used in the 
stable flexible osteosynthesis of femoral neck and greater trochanter 
fraotures, of subtroohanterian, mediodiaphysery, sapor- and inter* 
oondylian fraotures of femur and of diaphysary fraotures of tibia* 
as well as to the working instrumentation required for the introduc- 
tion/extraction of the flexible implants in/from the bone. 

There are known flexible Implants for the osteosynthesis of gaps 
of tibia diaphysary fracture and of femur super-intercondylian, medio* 
diaphysary and aubtroohanterian fraotures or of the instable fraotures 
of the greater trochanter* made up of a long* thin body provided with 
a long middle part* oonneoted through a ourved part to short* fore 
and* respectively* posterior end parts* the posterior one being con- 
tinued with a flattened part in which -.a window is made* as well as 
flexible implants for the osteosynthesis of the gaps of femoral neok 
fracture, which are made up of a body provided with a straight* long 
part oonneoted through a ourved part to a short end part* the straight 
part being oontinued with a flattened posterior part in which a win* 
dow or a atiok-ehaped part is provided* 

The disadvantages of these implants oonsist in the fact that the 
mounting finally obtained by introducing more than two flexible im- 
plants in the bone, in view of stabilising the gap of fraeture is 
diffioult to be aohieved and is highly rigid, whioh uselessly prolong 
the surgery time, also creating, due to the rigidity* biomeohanical 
conditions not promoting the fracture healing* and their fastening in 
the bone does not offer reliability in oouree of the time* since 
there is the possibility of their slipping, whioh may appear outside 
the bone, perforating thus the tegument, or in the medullary channel, 
a fact which leads to the loss of the fracture gap stabilisation. 

There are known instrumentations for the introduction/ extraction 
of a flexible implant in/from the bone, containing an instrument for 
hammering a thin, long, flexible implant, made up of a body provided 
with an active end, having a plugged ohannel in whioh the flattened 
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part of the Implant penetrates and In a middle sons of the body a 
pleroed hole la made through which a rod la introduced, by means of 
which the implant position can be changed during the hammering 
(Franoh patent No.22376o9) » an instrument for extracting the flattened 
part of the implant from the bone diaphysia cortical shell, in view 
of oreating the possibility of its extraction from the bone, made up 
of an elongated body, proTided with a key-shaped active end and a oir- 
cular oollar-provided end and a short flattened part between which 
there is a cylindrical part (Synthes), an instrument also used for 
lifting the flattened part of the implant, formed of a body having an 
aotive flattened end, upward ourved (prospectus OBC-B76), an instru- 
ment for making a hole in the bone for the introduction of the long 
flexible implant according to a certain line, made up of a body with 
a straight part, delimited by fore and, respectively, posterior parts, 
inolined as against the straight part, the fore part being continued 
with an aotive end, upward curved, with four edges converging to the 
top, each edge being formed of two straight parts making an obtuse 
angle (prospeotus OBO - B58), an instrument for the extraction of the 
long flexible implant from the bone, made up of a long body ended with 
a stiok-shaped end and a handle, the staok-ahaped end being looated in 
the window made in the flattened part of the implant (oatallogue 
AESCULAP, page 42), an instrument for hammering the implants in oaae 
of stabilising the femoral neok gap of fraoture, made up of a orank- 
ahaped body, ended with a lower, aotive end in which a plugged channel 
is made so as to aooomodate the flattened part of the implant, end in 
the middle sons of the body a rod is mounted for positioning during 
the implant hammering (Jrenoh patent No.22376o9), an instrument for 
modifying the curvature of the flexible implants, made up of a handle 
to whioh a body is fastened, this body being provided with two fixed 
Jaws, inolined as against a horisontal plane, delimiting an opening 
in which the implant is introduoed (oatalbgue AESCULAP, page 27), an 
instrument for guiding the long flexible implant during the hammering, 
made up of a long, oylindrioal body, in which the long flexible implant 
is introduoed, the body being provided with a threaded end which is 
fastened into the coupling of an anvil, to whioh a rod ia mounted for - 
positioning the implant during the hammering (French patent B««22376o9) 
an instrument for extracting an implant from the bone, provided with a 
stick-shaped rear end, formed respectively of a long body ended with 
a handle and of a plate-shaped, flattened part, upward curved, having 
an end part backward directed (proapeotua OBC, 02), an instrument for 
achieving an impaot in view of extracting the flexible implant from 



WO 87/02572 



PCT/RO86/00001 



- 3 « 

the bone, formed of a cylindrical body to whioh a tail is jointed by 
means of two bolts , so that one may avoid daring the hammering the ris*. 
of seizing the body to the rod of the extraction instrument (prospec- 
tus OEC-A$9)t and an instrument for fastening the implant, in view 
of its curving, made up of a support to whioh a body is fastened in 
which a recess is made for mounting a fixed lower jaw, upward shaped, 
and a moving upper jaw supported by a rod actuated through an ecoen- 
trie by a handle (catallogue JLESGULAP, page 27), an instrument for 
oreating the impact force, made up of a tail provided with a longitu- 
dinally elongated window to which it is fastened a cylindrical aotive 
end 0 finished with flat surfaoes, the tail fastening to the end being 
made in the middle zone of the latter .( catalogue AESCULAP, page 27), 
an instrument for pushing a flexible implant into the bone, formed of 
a cylindrical body ended with en anvil and a cylindrical aotive end 
with the external diameter higher than that of the body rest, in which 
it is .made a circular channel delimited by a straight wall, in whioh 
there may be introduced respectively the flattened part of the implant 
and a multi-f unotional handle, formed of a tail to which there is fas- 
tened a body, in whioh a longitudinal channel is made, its fore part 
being delimited by a shaped wall, the channel communicating with a 
transversal channel in whioh a yoke-ended look is mounted under the 
action of the force itored in a spring (oatalogue SYNTHESIS). 

She disadvantages of these instrumentations consist in the fact 
that the instruments for hammering a long, flexible implant, for re- 
moving away the flattened part of the implant from the bone diaphysis 
cortical shell, for hammering the implants in the cases of stabilising 
the fracture gaps of the femoral neck, for guiding the long flexible 
implant, and, respectively, for pushing the implant into the bone 
cannot be used except under the conditions when the implant is ended 
with a flattened part or with a stick-shaped end, the instrument for 
curvature modifying does not allow the proper fastening of the im- 
plants, except in the middle zone, tha instrument provided with a 
plate-shaped part for the detachment from the bone cannot be used, 
except in oase of the implant with one posterior end shaped as a stiok, 
the instrument for achieving the Impact required for the extraotion 
of the flexible implants from the bone is difficult to handle, since 
it does not allow the rotational motions of the tail, as against the 
body, the instrument for fastening the implant in view of its ourving 
does not allow its ourving, exoept in the middle zone, the instrument 
for oreating the foroe of impact requires the application of a rela- 
tively big effort when there are necessary impaot foroes of high va- 
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lues, and the tuulti-funotional handle doea not allow to apply, by mean 
of it, foroea with relatively high values to the instruments fastened 
to it and it oannot be positioned and kept in the desired position, 
exoept by hand* 

The object of the present invention oonaists in aohieving esteo- * 
syntheses whioh stabilise the fraoture gaps, enabling the patient's 
reoovery in a short period, under the conditions of making less injur- * 
ing operations, with minimal blood losses and with the possibility of 
making them in all. ages and of minimising the premature and later locaJ 
and general complications of the fractures* 

The theme, solved by the present invention consists in achieving a 
mounting whiohi stabilises both the instable fraoture gaps and the ex- 
tension of the prinoiple of flexible osteosynthesis with the known 
biomechanics! benefita for all fractures of femur and tibia diaphysis, 
the stability of the mountings in course of the time is ensured in case 
of short flexible Implants by their fastening to the diaphysis with an 
orthopaedic screw, in oase of long flexible Implants, through the shape 
of the lower end which is looked in the hole for the introduction into 
the bone and being seated with the last part on the edge hear the hole, 
the performing of. the operation both in case of osteosynthesis with 
short flexible implants and with long flexible implants is easily made 
with the instrumentation adapted to the Implant shapes and to the needs 
of the operating times* 

According to the present invention, the Implants eliminate the 
disadvantages above mentioned by the faot that they are made of short 
rode, of whioh one is upper and the other one is lower, used in the 
osteosynthesis for femoral bone fraoture as well as of a long rod, used 
as suoh or with another long rod and with the short rods, in case of 
stabilising the fraoture with double gap, these ones crossing the femur 
neck and every part of the femur plaoed under the greater troohanter 
or only with another long rod for stabilising the diaphysary fraotures 
of tibia and femur and, respectively, the super and intercondylian 
fractures of the femur,. the short, upper rod being made up of an upper 
aotive part, having a shaped end, continued with an upper part, upward e 
curved, after whioh there follows a long straight part, oonnected 
through a lower curved part, downward direoted, with a part inclined » 
as against a horisontal direotion, ended with a lug, the lower short 
rod being made up of an upper, short, straight aotive part, with a 
shaped end connected through an upper part, downward curved, with a 
long part, downward curved, oonnected in turn by means of an interme- 
diary and, respectively, a lower part, inward and outward curved, with 
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a part incline as against the horizontal di. jction* ended with a 
lug, the long rod toeing formed of a long, straight part ended with * 
a shaped end, promoting its penetration and directing in the bone, 
oonnected through lower and, respectively, upper parts, inward and 
outward curved, to a flat, narrow part and to an end widened part, 
which is flat or inward curved, so dimensioned that it stops the 
complete penetration of the long rod in the ' medullary channel, the 
lower, short rod having. in the lower curved part, downward directed, 
a radius of curvature equal to that of the upper part, upward curved, 
between 1 and 3 cm, and the axis of the upper active part is parallel 
to the axis of the part inclined as against a horizontal direction 
and forms with the axis of the long straight part an angle of 4o . •« 
75°, the long s.traigh-t part having a lower, flat surface limited by. 
an upper surface whose cross-sectional area has -the shape of a trun- 
cated cone, with the small base placed .toward the lower, fla.t sur- 
face, the lower shor.t rod having, in the long, downward curved part, 
a radius of curvature between 7 and lo cm, and the radii of curva- 
ture of the intermediary and., respectively, lower parts, inward and 
outward curved are equal to each other and have values between 1/2 
and 1/3 of the curvature radius, of the long, downward curved, part 9 
these radii being lower than the curvature radius of the upper, down- 
ward curved part, the- plane in which there is pieced the. lug, the 
latter having a lower, flat surface limited by a truncated cone- 
shaped area with the small base located- toward the lower surface, 
forming with a horizontal plane an angle of 4o .<>. 7o° and the axis 
of the upper,. short, straight part forms with a horizontal plane on 
angle of 4o° 70% the long rod having the active, shaped end 
provided with an upper inclination up to 45° and a lower inclination 
up to 3o° or with edges delimiting some faces converging to the lon- 
gitudinal axis of the long rod., the lower and, respectively, upper 
parts, inward and outward curved, having radii of curvature with 
values between 3 snd 5 mm, and the end part io delimited by the flat 
narrow part, through some steps inclined as aceins* the longitudinal 
axis of the rod, forming with this one an. acute, angle of 6o° 0 .. 75° 
symmetrically disposed as against the respective axis, the lower. and 
respectively, upper, inward. .and downward curved parts being half- 
flattened, the widths of these parts being equal to the width of 
the fla.t, narrow part and with the diameter of the long straight 
part, respectively.' .... 

In accordance with the present invention, the instrumentation 
eliminates thg above mentioned disadvantages since, in order to 



WO 87/02572 PCT/RO86/00001 

- 6.- 

stabilize th. fracture gaps, under the conations of performing . 
less injuring operation, with minimal blood losses, for the intro- 
duction of .the long rod through the hole made in the bone and of. 
the mentioned lower, short rod through the hole made in the. bone, 
there are usedtan instrument formed of a short body, provided with 
an active end, with a frontal recess, delimited, at the lower side ■ 
by a lower wall, in.- which it is made an elongated seat, communica t- 
ing..with a seat made in a vertical, wall, sidewise delimiting- the 
recess, thesea-t shapes being. so selected as to enable the penetra- 
tion of the lower, inward curved part of the long rod in the oeat 
made in the wall.,, when a fragment of the long, straight part of the 
long rod penetrates in .the elongated seat, and the uppe*, outward 
curved part of the respective rod is .placed in the frontal Jecess, 
opposite to which the body has a ciraular collar, connected, through 
a shaped part, with.. a short rod in which there is provided a central 
circular seat, a pierced, hole-being made in the body, its diameter 
beilrg so selected as to enable the introduction of the long, straight 
part of the long rod through it, in view, of correcting the curvatUT 
re, -reason for which it is also introduced through a pierced hole, 
made in the long body of an instrument for lifting the long rod in 
view of its extraction, from the bone,, the body, being ended. with an 
active , -upward curved.. end, in which an upper recess is made being 
so shaped as to enable the. penetration of the straight long part of.. 
the long rod, near the lower inward curved part of the long rod, the 
body having, opposite, to the upper recess, a circular collar, con- 
nected through a shaped part with a short rod, in which a circular 
hole is made for the. initial introduction of the upper short rod 
over a dep.th of. 3 4 om f an instrument being used in the hole 
made in the bone, the instrument in question being made up of a body 
to which an anvil and a support are fastened, the anvil having a 
short, cylindrical part provided with a circular recess and the sup- 
port has a'threaded rod which may be introduced/extracted in/from 
a L-shaped channel communicating with the outside, made in a band in 
which there is also worked a longitudinal channel, ended with a cir- 
cular part, -having a dimension' higher than that of an end delimit- 5 
i.ng the recess at the. top, so that it is possible to displace the 
anvil along the channel, when the band is placed in front of the 
recess, the fastening of the band being achieved by means of a nut 
threaded on the rod, the. body having a straight part, to which the 
anvil and the support are fastened, delimited respectively by a 
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short part inclined as against the longitudinal axi3 of the stiaight 
part and also by a part inclined in the same direction as the short 
part against this axis, the inclined part being connected, through 
a circular, collar ..and .a shaped ps*t, to a short rod, provided with a 
circular seat,., the anvil having an upper, straight part connected 
with an inclined part with the longitudinal axis parallel to that of 
the short, part, provided with an upper, inclined surfaoe, whose axis 
is parallel .to the longitudinal axis of the inclined part, the band, 
being provided with an end,. shaped par.t having the shape of a circle 
arc in cross-sectional ares, -which makes with the longitudinal axis, 
of the straight part an angle lower by 5°«.«lo° than the angle form- 
ed by the short part with .the. same axis, the final positioning of. 
the upper, short rod in the neck being made by means of an instru- 
ment made up of 8 short body, ended with a' shaped end, inclined with 
an angle higher than 9o° as against the body axis, having a diameter 
higher than the rest of the body, provided with a straight frontal 
face,- at the respective end, an elongated seat being made, delimited 
at the rear side by a semi-circular wall so dimensioned that, by in- 
troducing the lug of the. upper short rod in it, its part inclined as 
against a horizontal direction remains outside, the body being con- 
nected., through a circular.. collar and a shaped part with a short rod 
provided with a circular seat, a handle being used for the introduc- 
tion or the.-ex traction of the short and, respectively, long rods in. 
and from the bone, this handle enabling during the operation to fas** 
ten the instrument for .introducing the short, the lower and, respec- 
tively, the long rodsjan instrument for the final hammering of the 
long rodian instrument for the final introduction ox lifting of the 
long rod, in view of its extracting in/from the bone; an instrument 
for lifting the long rod, -in 'view of its extraction; an instrument 
for achieving the adequate line of introducing the long rod in the.* 
bone; an instrument for extracting any of the short and, respective- 
ly long rods from the bone; an instrument for hammering the short - 
rods in view of their introducing in the bone; an instrument for the 
final introduction of the upper Bhort rod; an instrument for modify- 
ing the curvatures of the short rod ends; an instrument for detach- 
ing the long rod .from the bone and,, respectively an. instrument for 
introducing the upper., short rod over a depth of 3 ••• 4 cm, being 
possible to rotate the handle during the operation so as to position 
the long rod in the medullary channel or the lower, short rod in 
the neck, by means of an instrument formed of a long, cylindrical 
body ended with a posterior, and, respectively, a fore cylindrical 
collar, with a diameter lower than that of the collar, frontwise 



WO 87/02572 PCT/RO86/0000 1 

- 8 - . 

provided with a shaped circular recess bo aa to enable the intro- 
duction of the -lower short rod in talma dial y part or of lowex, in- 
ward-curved part of., the long rod| a handle mada up. of . an outsida 
shaped body, provided "with a longitudinal window, ended with a fla- 
red part, the window being-made in a- middle part of the body, con- 
tinued with a posterior envil and, respectively, an active end of 
cylindrical shape, in which-i.t is made a_longitudinal, cylindrical 
channel, continued with a recess delimited by a shaped wall commu- 
nicating with the outside - through a cylindrical seat, in a plane 
fiexfipndlaulax to the plane- in which there is placed the channel, in 
the; active? and a cylindrical -channel being made, its longitudinal. 
axiB being placed under the axis of -the- longitudinal channel, com- 
municating with the outside through recesses and opposite located, 
the respective channel accomodating a lock provided with a fore, 
thin part and a posterior, .thick, cylindrical part in which there 
8re..made two circular channels- shifted as against the transversal 
axis of the channel, the fore- part being mounted under the action 
of a force stored in a spring, which is supported respectively on 
a shoulder limiting the recess and also on a fore stopper, mounted 
in connection with the look, with the possibility of displacement 
in the recess, which allows to bring, as the oase- may be, the thin 
part in front of the channel from the recess where a posterior stop 
per ia looeted having the possibility of-diaplaoing ruid with which 
the lock makes a single piece the . channel communicating. with ano-. 
ther channel placed.. in the same- plane as the other channel, perpen* 
dicular to the latter, in which, under the action of the force sto- 
red in a spring, a ball is placed, this ball penetrating depending 
on the. lock position in one of the channel, the keeping of the 
spring- in the channel being made by means of. a screw, the rotation 
of the-- handle around the- longitudinal axis depending on the. needs, 
when introducing the lower, short rod or the long rod in the bone,, 
is made by means of the instrument for. finally introducing the men- 
tioned rods in the bone," which is placed in the flared part of the 
longitudinal window, ..all ina.truments which are handled by means of 
the handle having one of some collars connected. through one of the * 
shaped parts with one of the short rods, provided with one of the 
circular seats, which enables their locakingj for guiding the long.' 
rod. during its initial introduction in the bone, in other construc- 
tive version, it contains an instrument fastened in the handle, 
formed of a long body, in which a Jaw is fastened by means of a nut, 
the body having a long part connected through a circular collar and 
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a shaped part with a-short rod, provided with a circular seat, op- 
posite to the collar,, the body being provided with a jaw provided . 
on the frontal surface with a semi-circular recess, having the Ion-, 
gitudinal axis parallel to that of the long part, the jaw being con- 
tinued with a short rod, outside threaded, having the longitudinal 
axis in the extension of the long part which serves for guiding the 
jaw, reason for which the latter has a. pierced hole through whioh 
the rod. penetrates, a recess having the same shape as the semi-cirou 
lar reoese being positioned in front of the jaw recess, by fastening 
the ja* by means of a nutj for. modifying the curvatures of the lower 
downward coirved and ^respectively, outward curved parts of the short 
upper and, respectively, lower, outward curved parts of the short,, 
upper, and, respectively, lower rods, and of the straight, long, part 
of the long rod, depending on the needs, due to the bone shape; in 
another-.constxuctive .version, it contains an instrument made up of 
a sleeve with sidawisa flared edges, jointed wi.th a short bolt, with 
a U-shaped support, in which there are made a recess and, respecti- 
vely, s0me marginal, longitudinal- slits, separated from the recess, 
by a wall, a stopper being fastened- to the support, the former com- 
ing into contact with the two short, posterior arms jointed in turn 
with a short bolt to two fore short arras, the latter being bolt- 
jointed to.. the support, a long, sidewise flattened part being also 
bolt-jointed in front of the recess, pierced holes being drilled 
along the longitudinal axis of this part, which has an external, cir 
culor collar, used for limiting the. displacement of a sleeve along 
it, as a result of the contact between the collar 8nd a. lower edge . 
of the sleeve, which is sidewise cut so that it may come in contact, 
sidewise,. with the par.t, pierced holes being drilled in the sleeve,-, 
having the same diameter and the same distance between them as those 
of the holes from the long part, beside. .the holes which are placed 
along the longitudinal- axis of the- sleeve the latter having also 
hear a fore, inclined, end, two holes located on either side of the 
longitudinal axis, the sleeve being possible to be closed with a 
plate, in which there are. mounted thick bolts, which may penetrate 
through the holes from the long part and.. from the sleeve and, res- 
pectively, thin bolts.. which may penetrate in the holes naor the 
fore end. of the sleeve, the arms being provided, in order to achieve 
more accentuated curvatures of the long part, of the long rod, with 
upper recesses communicating with the outside, placed at the same 
level when the arms are brought in working position, in which it is 
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introduced the rod, which ia, in this position, located under the 
long part and. the sleeve, by displacing.. downward the sleeve and 
implicitly the part, the rod being curved, the modification of the 
rod curva-tures according to the bone shape being made by means of 
the sleeve and. bolts between which there are introduced the rods, as 
the case may be, by keeping .the part in the working position, through 
the holes drilled- in the arms in which a bolt is introduced/the 
bol in question being mounted, when not working, in the holes made 
in the supports, in some lower ends of the arms, being introduced . . 
in slits, for transportation or sterilization requirements the slee- 
ve . together with the arms and, respectively, the long part, a e rol 
tn^around the belt, so as to bring them in the perimeter del" 

Til « » T 011 ' P ° 3iti0n iH WhiCh th9y " 9 loca ^ «*« the 
wall, and the sleeve is folded- around the bolt, being locked in the 

suppor the bolts being secured by nuts against loosening, and ft 

evening t* , displacement of the component parts during 8 h , n 1 

' a * mS P8Xt » *"° 8paCin S P«*a are pro- 

and ITT 3 , T S±Van bal ° W ^ aChi9 ^^ nt of flexible implants 
la L t „ i station, according to the present invention, re- 
lated to fig.i ... 88, .which represent 

fnr : flS t 3 Sid9 View of * abort, "»oth f upper, flexible implant 
for the osteosynthesis..of the femoral neckj 

for l/**'?* 8 9id9 Vi9W ° f 8 l0nS ' 8m0£,th » l£ " 79I » ^exible implant 
for the osteosynthesis of the femoral neck; 

which f 'I' a / i9W ° f 9nd ° f fl6Xibl9 implant sho ™ in 1, 
which remains in contact with the femoral cortical shell, 

svnth f , ig ' 4 ; I'" 9 Vi9W ° f 8 l0Dg ' f 19X1019 implant f « osteo- 
synthesis of femur and tibial 

" fX V\' 8 Vl9W ° f tha 9nd of f l""le implant for the osteosyn- 
corlti r IT and tibi8 ' MSaa ln °° ntact * 9 '"o^l 

nr^.'f !/ 9Cti0n * hlou * 1 th9 im Pl^t, after the plane A-A, re- 
presented. in figure 5i • 

f am 'r "rL'v! P8Itial Vi6W ° f BD lnipant f01 tha osteosynthesis of 
femur and tibia achieved in another constructive version! 

ma « + "/ i6 f ' 3 3ld9 ViaW With Paitlal " ction of a wo ^^6 instru- 
ment, for hammering flexible implants shown in figure 2 and 4; 

- fig.9, a frontal view of the end of the instrument, shown in 
fxgure 8 which is introduced in a multi-functional handle- 

shown in «°' 8 f 0ntal Vi<,W ° f th9 aCtiV9 9nd ° f th9 instrument 
shown in figure 8, in which the flexible implant shown in figure 2 - 
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oi -figure. 4 is introduced by hammering! 

* fig.ll, a top view, of the active end of the instrument shown 
in figure B f in which the flexible implant shown in figure 2 and 
figure 4 is introduced by hammering; 

- fig#12, a view with partial section of the active..end of the 
instrument shown in figure 8, in contact with a flexible implant 
shown in figure 4| 

- fig#13, a side view with partial section of a working instruj* 
man t. for the final hammering of a flexible implant, shown in figure 4 

- fig.14, a top view of the active end of the instrument shown, 
in; figure 13, coming into contact, when hammered, with the flexible 
implant shown in figure 4 1 

- figal5, a view with seotion of the active end of the instru- 
ment shown in figure 13, in contact with a flexible implant shown 
in figure. 4| 

- figol6 f a side view of a working instrument with an active and 
for introducing or extracting in/from the bone the curvature placed 
near. the end to be hammered of a flexible implant shown in figure 4t 

- fig#17, a top view with partial seotion of the working instru- 
ment shows in figure 16 j 

- fig#18, a- side view of a working instrument initially used for 
extracting a flexible implant shown in figure 4 } 

- fig.19, a top view and partial section of a working instrument 
shown in figure 18} 

- fig.2o, a side view of a working instrument, curved and sharpen* 
ed, with 4 edges, for achieving the directing of a certain line into 
the bone in view of introducing a flexible implant shown in figure 4; 

- fig.21, a section after plane. B-B shown in fig.2o, through the 
wor king- ins trument for achieving the directing of a certain line in 
the bone 

- fig.22, a side view of a working instrument with the round and 
bent end of the active end, for extracting from the bone one of the 
flexible implants shown in figures 1, 2 and 4t 

- fig«23, a partial top view of the round and bent end of the 
active end of the instrument shown in figure 22 f 

- fig. 24, a side view of a working instrument for hammering a 
flexible implant shown in figure 1| 

-.fig. 25, a partial top view of the end for introducing in a 
multi-functional handle the working instrument shown in figure 24 J 

- fig.26 f a frontal view of the active end of thg working instru- 
ment shown in figure 24? 
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- f ig«27, a section through the instrument, after plana {M3, 
shown in figure 24; 

- figo28, a pailial section and view of an active and of tha 
installment for hammering a flexible implant, shown in figure 24, 
with. which it comes into contact} 

- - fig. 29, a partial section and side view of a wot king instru- 
ment for the final introduction of a flexible implant shown in 
figure 1} 

fig.3o, a top view of .the instrument shown in figure 29; 

- fig, 31.,. a view in plane of an active end of .the working instru- 
ment, shown in: figure 29, in contact with a flexible implant; 

- fig. 32, a partial seotion and side view of a working instrument 
for modifying the position of the end of one of the flexible im- 
plants shown in figures 1 and 2} 

~*fig,33, a transversal seotion, after plane D-D, shown in fi- 
gure. 32, .through the instrument; 

- fig, 34, Q partial section and side view of a working instrument 
for lifting from the metaphysis cortical shell the end of a flexible 
implant shown in figure 4; 

- fig. 35, a top view of the active end of the instrument shown 
in figure. 34 j 

. - fig,36, a side view of a drill for drilling an initial hole in 
the bone ; 

- fig. 37, a side view of a working instrument for creating the 
impact force required for the introduction of the flexible implant 
in the bone | 

- fig.38, a partial section and side view of a. working instrument 
for the rotation in the bone of one of tha flexible implants shown, 
in figures 2. and 4, by means of the working instrument shown in fi- 
gure. 8, fastened in a multi-functional handle; 

- fig«39 f a frontal view of the working instrument shown in 
figure 38 | 

- fig.4o, a partial longitudinal section and view. of a working 
instrument used for guiding a long flexible implant during its in- 
troduction in the bone } 

- fig. 41, a transversal section,, after plane E-fi, shown in fi- 
gure. 4o, through tha working instrument; . • . 

- fig. 42, a side view and partial section of a working instru- 
ment for achieving an impact required for extracting the flexible 
implant from the bone, by means of the instruments shown in figures 
22 and 34; 
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- fig#43, a partial section arid top view of an active end of the 
instrument shown in figure 42; 

- fig.44* a side view and partial section of . a working instrumer 
for introducing an upper,. smooth, short, flexible implant, in the 
bone, over a depth of 3«**4- cm} 

. - fig«45, a section after plane B-B, shown in figure 44, through 
the instrument} 

- fig*46 f a view of an end for fastening in the multi-functional 
handle of. the. instrument shown in figure 44; , 

— fig*47, a partial longitudinal section and view of an active 
end. of the. working instrument shown in figure 44, in contact with an 
upper, smooth, short flexible implant} 

- fig*48, a frontal view of the active end of the instrument 
shown in figure 44# in contact wi±h an upper, smooth, short, flexi- 
ble implant transversally sectioned; 

' m% - fig*49f a side view of a working instrument for seizing and 
correcting the curvature of a flexible implant, shown in working 
position;. 

- fig*5o 9 a transversal section after plane G-G, shown in figure 
49 1 through the instrument; 

fig*51f a top view of the working instrument shown in figure 
49 1 *iith partial sections} 

- fig*52, an axonometric view of the instrument shown in figure 
491 • 

. - figo53, a partial, transversal section through the construe- 
tive.de tail H G" shown in figure 51; 

- fig.54, a section through the instrument after plane I-I shown 
in figure. 51 } 

- fig»55 f . a transversal section after plane J-J, shown in figure 
49 through the instrument; 

- fig. 56, a side view of a plate in which there are mounted 
bolts of the working instrument shown. in figure 49 1 

- fig*57 f a section after plane K-K shown in figure 49, through 
the instrument} 

- fig # 58, an axonometric view of the working instrument shown 
in figure. 49; 

- fig*59, a transversal section after plane L~L, shown in figure 
58, through the instrument; 

- fig.6o, a aide view of a working instrument for stiffening the 
long implants in case of their initial hammering or when grasping 
various instruments for their introduction or extraction in/from 

the multi-functional handle; 
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- fig.61, a top view of an active end of the diking instrument 
shown in figure 60, 

- fig.62, a aide view of e multi-functional handle designed to 
fasten va.io.ua working instruments fox the introduction of a flexible 
Implant in the bone , 

- fig.63, a partial longitudinal section and top view of the 
multi-functional handle, 

- fig.64, a transversal section after plane M-M, shown in figure 
63, through the multi-functional handle, 

handle^' 65 ' ' °* ™ aCtiVe '** ° f ra ^^ctional 

, + u"*/ iS ,' 66 ' 8 dlaSIam of «">w»Mng ^ort flexible implants combined 
with. two long flexible implants 1 

- fig.67 9 a diagram of mounting short flexible implants combin- 
ed with a. long- flexible implant | ' 

fig.fis, a diagram of mounting two long flexible implants sp a - 
txally superposed in two points for the osteosynthesis of super and 
intercondylian, mediodiaphysary and subtrochanterian fractures of 
xeraut } , 

- fig.6 9 ,.a diagram of mounting two flexible implants which are 
spatially superposed in only one point for the osteosynthesis of 
the instable fracture of the greater trochanter 

- fig.7o, a diagram of mounting from the bottom to the top two 
long flexible implants which are spatially superposed in two points, 
for the osteosynthesis of the tibia diaphysary fractures, 

-fig. 71, a diagram of making a hole for the introduction of a 
long. flexible implant in the bone, 

- fig.72, a diagram of achieving the prevention of buckling the 
long.flexible implant when it is initially introduced in the bone, 

- - fig.73, a. diagram of introducing a long flexible implant in 
the bone, in the first phase, with guiding, by using a working insl 
truraent shown in figure 60, 

- figo74,.a diagram of correcting, by lotation, the line of a 
long, flexible implant in the bone, by means of working instruments • 
shown in figures 8, 38 and 62, 

- fig.75, a diagram of the. final introduction of a. long, flexi- • 
ble implant in the bone, by means of a working instrument, shown in 
figure 13, 

- flg.76, a diagram of.mounting a long, flexible implant and 
of lifting it from the bone,<Jy means of the working instrument 
shown in figure 16, 
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r- fig.77, a diagram of collecting the curvature of a long, fle- 
xible implant by means of the working instruments shown in figures 
16, 18 and. 62j 

- fig .78, a view of the woiking instrument shown in figure 49, 
Placed in.its working position, for curving a long flexible implant} 

- fig,79 9 a diagram of placing the working instruments in view. of 
extracting a long, flexible implant by means of the working instru- 
ments shown in figures 22 8nd 34} 

- fig.8o, a diagram of .applying the impact foroe required for . 
extracting a long, flexible implant by means of the working instru- 
ments- shown in figures 22 and 42 | 

- fig. 81, a view of the woiking instrument shown in figure 49, 
Placed in working position, for modifying the curvature of the ends 
of short,. flexible implants j 

- fig. 82, a diagram, of initially introducing an upper, short, 
flexible implant in the femoral neck, by means of the working instru- 
ments shown in figures 37, 44 and 62; 

• - fig, 83, a diagram of intermediary introduction of an upper, 
flexible implant in the femoral neck by means of the working instru- 
ments in figures 24, 37 and 62} * • 

- fig. 84, a diagram of final introduction of an upper, short, 
flexible implant in the femoral neck, by means of the working instru- 
ments shown in figures 29, 37 and 62} 

- fig. 85, a diagram of introducing a lower, short, flexible im- 
plant in the femoral neck by means of the instruments shown in fi- 
gures 8, 37 and 62} 

- fig.oS6, a diagram of positioning a. lower, short, flexible im- 
plant in the femoral neck by means of the instruments shown in fi- 
gures 8, 38, 62} 

- fig. 87, a diagram of final mounting of short, flexible im- 
plants in the bone} 

- fig.88, a diagram of extracting short, flexible implants from 
the bone, by means of the working instruments shown in figures 22 
and 42. 

According to the present invention, the flexible implants are. 
made up of_short rods, 1 and 2, of which one is upper and the other 
one is lower, used in the stable flexible osteosynthesis for the 
fractures of the femoral neck as well as of a long rod, 3, used with 
enother long rod, 3, in the stable flexible osteosynthesis of the.. 
fliaphysary fractures of tibia^when their mounting is made from the 
bottom to the top, starting from the supermalleolar level on either 
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side of tibia, achieving, tee ix spatial superposition in two points 
in the lowei and upper parts of the medullary channel, ox in the 
stable flexible osteosynthesis of the euperlntercondylian, diaphy- 
saXy and subtxochantexian fractures. of femur, in which case, the 
f mounting of xod 3 is made by intxoducing it in condyle ox over con! 
dyle, insxde ox outside, achieving a spatial. supposition in the . 
low x and upper P axts of the. medullary channel, in case of the ins- 
table fractures of the gxeatex txochantex, - plain ox comminuted, 

11 condvl Xt TT tlan fla ° tUX9S tW ° " dB " 9 

on p 0 ^t In ^ ° Ut3ld9 ' b9inS 9PatiBlly in only 

one point, in the lower.part of..the medullaxy channel and paxallel 
Placed, in the femur rack and head. 

femufnT 1 StaUlizlnS f «ctuxes wi.th double gap cxossing the . 
fmux neck and evexy femoxal psxt located undex tee gxeatex txochan- 
tex the osteosynthesis is. achieved by means of both xods, 1 and 2. 
toge.thex with one ox both xods 3, ' 

Rod 1 is foxmed of an uppex active paxt, a, with a shaped end, 
b. Promoting the penetration and the directing, giving the possible 

for ItTT?* T* man ° eUVIin6 ff0 » t'^e. outside, the line required 
for stabilizing the fracture gap, continued with an upper part, c. 

IZlJTlu ^ Wh±Ch th " fl f ° U0Wa * straight part d 

connected, through a lowex part, P , downward curved, with its radius 
of curvature equal to that of part c, between 1 and 3 cm, to a part, 
f, inclined as against a horizontal direction, ended with a lug, g. 

anL Q *of l o PdX l o 8 13 Pala1191 t0 ^.axis.of part f and 
angle of 4o , 7o ° with.. the axis of..p a xt d. The latter has a-lower, 
flat surface h, delimited by, an upper surface i, whose crwa-section 
Is. shaped as a .truncated cone, with the smell base placed towaxd 
the Bturface h. 

with R ° d I iB f° lmd With an «PP«» shoxt, straight, active paxt,;), 
with a shaped end, k, promoting the pene txation and the dixecting. 
giving the possibility of choosing, when manoeuvxing fxom tee out- 
side, tee line required for stabilizing the fxactuxe centxe, con- . 
nected .through an upper, downward curved part, 1, wite. a long, down- 
ward, curved part, m, connected in turn, through intermediary and, 
respectively, lower parts, n and o, inward and outward curved, the 
radii of curvature having values lower than that of the curvature 
radi ug of^part 1, with a part, p, inclined as against a horizon- 
tal dire ctxon, ended with a lug, q. The latter has a flat lower 
surface, x delimited by an uppex surface with a txuncated cone . 

re radius of p a xt m is 7 ... lo cm, and the cuxvatuxe Xadii of 
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parts n and o era 1/2 <>*• 1/3 (7 9 »t lo) crruThe plane in which lug . 
q is placed forms an angle of\.4o°., fl 7o° vi*h a horizontal plane • The 
axis. Qf part j also forms an angle of 4o°*.. 7o° with a horizontal 
plane • 

Bod 3 is made up of a long, straight part, t, ended with a shap- 
ed, active end, u, with an upper inclination to 45° and a lower in- 
clination to 3o°, which makes .possible , whan manoeuvring from the 
putside, to chose the line required for stabilizing the fracture gap, 
connected, through some lower and, respectively, upper paste, -v and . 
w?. inward and outward curved, with curvature radii having values bet- 
ween 3 and 5 mm, with a flat, narrow part, x, and a widened, flat ox 
inward curved end part, y, so dimensioned as to stop the complete 
penetration of rod 3 in a medullary channel, not shown in the figures 
Part y is delimited by part x through steps z, inclined as rutins t 
the -longitudinal axis of rod, 3>-forming with it an acute angle of 
6o°e.« 75°, symmetrically arranged as against the respective axis* 
Parts v and w are half-flattened and the width of part x is equal to 
those of parts v and with the diameter of part, t, respectively.. 
The end u may have edges. a 1 , delimiting some faces converging to the 
longitudinal axis of rod, 3# 

According to the present invention, the instrumentation is com- 
posed of*an instrument 4, for introducing rods 2 and 3, an instru-. 
mant 5 for final hammering of rod 3 > an instrument 6, for final in- . 
troduction or lifting of rod 3, in view of its extraction, an instru- 
ment 7, for lifting rod 3 f in view of its extraction, an instrument 
8 for achieving the adequate line of a hole b 1 in a bone 9, tibia or 
femur, for the introduction of rod 3 according to a certain line, 
an instrument.il, for hammering rods 1 and 2 in view of their intro- 
ducing in bone 9, an instrument 12, for the final introduction of 
rod l,an, instrument 13 for modifying the curvature of the ends of 
rods Land 2, an instrument A, for guiding rod 3 when introducing it 
in bone 9,- by hammering it, an instrument 14 for extracting parts 
v and w, belonging to rod 3 from bone 3 9 an instrument B for achiev- 
ing an impact for extracting rods 1, 2 and 3 from the boae 9, an 
instrument C, for introducing 'rod 1, over a depth of 3*oo4 cm, an 
instrument D, for fastening rods 1, 2 and 3 in view of their curving 
depending on the needs imposed by the locating of the fracture gaps, 
an. instrument 15, drill-shaped, a. .working instrument 16 for creating 
the impact force necessary for the introduction of rods 1, 2 and 3 
in bone 9, an instrument 17, for the final introduction of rods 2 
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and 3 in bone 9, an instrument E for stiffening long rods 3 during ? 
thai* initial introduction in bone 9 and, respectively for manoeu- 
vring instruments 4,-5, 6, 7, 8, lo, 11, 12, 1 3 , A and B, in view 

,o + ° dUQinS ^ 8 » ul * 1 -'»no*ionBl handle, P, which can be 

rotated by means of instrument 17. 

Instrument 4 is made up of a short body c 1 , provided with an 
active end a* having a frontal recess e 1 , delimited at its bottom . 

muni «' Zl ' ^ WhiCh Bn al ° ngated B9at *■ com. 

municating with a S e a t h* made in a vertical wall i*, 

miting the recess eK The shapes of seats and h* are so selected 
as to enable the penelaation of part v in seat h\ when a fragment 

Opposite to recess e 1 , body c 1 has a circular collar ji connected 
through a shaped part with a short rod 1 „ A circular S3a t m 1 is 
provided in the latter. In the., mid die of body o\ there is made a 
Pierced hole n , with a diameter so selected as to enable the intro- 
duction of rod 3, through it. 

Instrument 5 is formed of a long body o 1 ended with a frontal 
tecess p delimited at its bottom side by a wall a> and sidewise. 

th t ^ 1 ^ Wal1 ' th8f9 18 ~* 8 S6at B± so ^i-nsioned 

that, when a fragment of part t of rod 3 is introduced in. it, its 

part v be in contact with wall r 1 , and part w be positioned outside 
the recess p . Opposite to recess p 1 body o 1 has a circular collar, 
t , connected through a shaped par.t.u 1 with a short rod v 1 . A circu- 
lar seat w is provided in this one. In the centre of body c 1 , there 
is. made a pierced hole with a diameter so selected as to enable 
the introduction of rod r through it. 

instrument 6 is formed of a long body y 1 with two inclined faces 
z , ended with a frontal, active recess a 11 , so dimensioned as to 
enable the contact between body y* and part v of rod 3, when no r a - 
lative motion of. body y 1 is possible in the transversal direction, 
as against rod 3. Opposite to recess a", body y* has a circular 
collar b connected through a shaped part c 11 with a short rod d 11 ! 
A seat e is provided in the latter. In the centre of body y* there 
is made a pierced hole, f", with a diameter so selected as to enable 
the introduction of rod 3 through it. 

Instrument 7 is formed of a long body -g"' ended with an active 
upward curved end h 1 *, in which there is made an upper recess 

v° Oooo'sit't* 0 anabl \S e P9n9trati0 ? 1 0f * of rod 3, near part 

conn T* h V° T 9B * 1 ' th9 b ° dy S haa a collar J* 

connected through a shaped part kii „ J 

, with a short rod l 11 . A circu- 
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la* Beat m 13 " is provided in the latter. In the centre of body g 1 , 
there is made a pierced hole n 3 " 3 ", with a diameter go selected as to 
enable the introduction of rod 3 through it. 

Instrument B. ia made up of a body c 11 provided r a n pec timely with 
a straight, posterior part.p 3 " 3 - and a shaped, upward curved, fore 
part q 11 , ended with a sharp end r 3 " 3 ", to which some cutting edges s 11 
of part q 11 are converging. The edges a 3-1 are parallel in the first 
half of part q 13 ", then they are converging to end r ii .Part p 3 " 3 " is 
connected through a circular collar t 3,1 and a shaped part u 3,3 " with 
a -short rod- v i3 " provided with a circular seat w 3 " 3 ". 

ii 

Instrument lo is formed of a. long, thin body x ended with an 
active, hook-shaped, inward curved end y 3 " 3 ", so shaped as to enable 
the gripping of part.v belonging to rod 3 or the introduction of rod 
1 or rod 2 in edge g. The body x 3,3 " is connected through a circular 
collar a 11 and a shaped part a 111 with a short rod b 111 , provided 

•Hi - 

with a circular seat c • 

Instrument 11 is made up of a body d 3 " 3 " 3 " provided with a posterior 
part a 3 " 3-3 ", inclined as against a horizontal plane, which is connected 
through a vertical part f 3 " 3 " 3 " with a fore, horizontal flat part g • 
A semi-circular seat h 3,3 " 3 " is made in the latter, being so dimensioned 
as to be penetrated by lug g of rod 1. Part e 3 " 3 " 3 " is connected through 
a circular collar i 3 " 13 " and a shaped part j 11 with a short rod k 
provided with a circular seat l 3 " 3 " 3 ". 

Instrument 12 is made up of a short body m 3 " 3 " 3 ", ended with a 
shaped end n 3 " 3 " 1 , which is inclined, with an angle higher, than 9o° 
as against the axis of body nr , having a diameter higher than^ell 
the rest of body m ii3 -, provided with a straight, frontal face o • 
In the end n ii3, there is made an elongated seat p 3,3,1 , delimited at 
its rear side by a wall q 3 " 3,3 " of semi-circular shape, so dimensioned 
that when introducing lug g in it, its part f remains outside. The 
body m 3,3 - 1 is connected through a circular collar r 3,3 " 3- and a shaped^, 
part s 13 - 1 with a short rod t 3 " 13 ", provided with a circular seat u . • 

Instrument 13 is formed of a body v 3 " 3 " 1 , ended with a cylinder- 
shaped end w 3 " 3 " 3 ", having an external diameter higher than that of 
body v 3 " 3 - 1 , in which there is made a seat x 111 , open to the outside, 
oidewise placed, having the longitudinal axis perpendicular to the 
longitudinal axis of body v 11 , in front of which there is a flat 
wall y 3 " 3 ' 3 '. Body v 3 " 3 " 3 " is connected through a circular collar z 

and a shaped part a lv with a short rod b iv , provided with a circular 
iv 

seat c . 



WO 87/02572 2 0 

PCT/RO86/00001 

Instrument A is made up of. a long body 18, to which a Jaw, 2o 
is fastened with a nut, 19* The body 18 has a long part d lv , connect- 
ed thiough a circular eollai e iv and a shaped pert f iv with a short 
xod g , provided with a circular seat h 1 ? Opposite to collar e iv 



the body d is. ended with a jaw i lv provided over a frontal surface 
3 with a semi-circular recess k lv , having the longitudinal axis 
parallel to that of part d iv . In the extension of jaw i iv there is 
provided a short rod l lv eutside threaded, having the longitudinal 
axis placed in the extension of part d iv serving for guiding jaw 2o, 
reason^for which, the latter, has a pierced hole m iv , through which 
rod 1 penetrans. By fastening jaw 2o with nut 19, in front of the 
recess k ofT jaw i^ therg le p 0sitioned a Xecgag n i V> hav±ng ^ 

same, shape sm that of recess k 3 ^ from jaw i iv . 

Instrument- U is made up of a thin, long body o iv , ended with an 
active,, upward curved, widened end p iv , provided with two claws q iv 
so shaped..as to enable the contact with the inclined steps z of the 
iod 3. The body o lv is delimited, through a circular eollai r iv , bi 
a handle s , provided with a longitudinally elongated window t lv . 

Instrument B is composed of an outside shaped handle 21, which is 
coupled, through a connecting piece 22, with a cylindrical- active 
end 23, axially provided in turn with a longitudinal channel u iv 
which communicates with the outside through a slit v iv inclined as 
against the longitudinal axis of handle 21 with an angle of 45°, the 
width of slit v lv being equal, to 1/2 of the diameter of channel u iv , 
enabling the introduction of any of the bodies x 11 and o iv from ins- 
truments lo and 14. The handle 21 is provided with a spherical seat 
w in which a sperical end x lv of part 22 penetrates, opposite .to 
it being a short, outside . threaded rod y iv , by means of which the 
joint with end 23 is made, reason for which a hole z iv is drilled 
in the joint, lot ensuring the threaded joint between part 22 and 
end 23, the pins 24 penetrating in rod y iv are introduced in the 
end. 

Instrument 15, shsped as a drill is well known and is used for 
making a hole with straight axis in bone 9. 

Instrument 16 is formed of a tail a v , provided with a longitul 
dinally elongated window b\. placed near the rear, end o v of the tail 
a . The latter forms a single piece with an active end d v , having, 
an intermediary part e v shaped as a truncated cone, delimited res- 
pectively by an upper cylindrical part f v and a lower, cylindrical 
pf^arY T* diamet " ° f th9 latt " b9ins hiGim than th « diameter 

di„7* r° l0nsitWdinal a * is >* ha » dl ° * V crosses the longitu- 
dinal axis of the active end d\ near part f\ in order to achieve 
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Instrument 17 ia made up. of a long, cylindrical body h v , ended 
respectively with a posterior, cylindrical collar i v and a fore, 
cylindrical collar j v , having the external diameter lower than that- 
of collar i v , fron.tally provided with a circular recess k v , so shap- 
ed as. to enable the introduction of part n of rod 2 or of part v of 
rod 3. 

Instrument C is formed of a body 25 to which there are fastened 
an anvil 26 and a support 27. The anvil 26 has a short, cylindrical 
part l v , provided with a circular recess m v , and the support 27 has . 
a threaded rod n v which may be introduced/extracted in/from a L-shap- 
ed channel o v , communica ting with the outside, made in a band 28. In 
the latter, there is also worked, a longitudinal channel p v , ended 
with a circular part q v , having a dimension higher than the end r v 
which delimits at the top side the re.cess m\ so that it is possible 
to displace the anvil 26 along the channel. o v , when the band 28 is 
placed in front of the recess m v . The fastening of band 28 to the 
support 27 is made by means of nut 29 threaded on. rod n v . The body 
25 has a straight part s v on which there are fastened anvil 26 and 
support 27-, delimited respectively, by a short part t v , inclined as . 
against .the longitudinal axis of part s v and by part u v , also inclin- 
ed in the same direction as part t v , as against the same axis. Part 
u v 1b connected through a circular collar v v and a shaped part w v 
with a short rod x v , provided with, a circular seat y v » The anvil 26 
has a straight, upper part z v connected with an inclined part a vi , . 
having the longitudinal axis parallel to that of the short part t v .. 
The part a vi has an upper, inclined surface b vi parallel to the lon- 
gitudinal axis of part u v . Band 28 is provided with a shaped, end 
part c ,. having the shape of a circle arc in transversal section 
which makes with the longitudinal axis of the straight part s v an 
angle smaller by 5°... lo° than the angle formed by the part t v with 
the same axis. 

Instrument D is composed of a sleeve 3o with sidewise flared 
ed?;es, jointed through a short.bolt 31 with a^U-shaped support 32 in 
which there are made respectively a recess d vi and some marginal, 
longitudinal slits e vi and f vi , separated, from the recess d vi by a 
wall g vi . To the support 32 there is fastened a stopper 33 with 
which two posterior, short arms 33 may come into contact, being joint 
ed in turn by means of a short bolt, 35 with two fore, short arms, 
36. The latter are jointed with a bolt 37 to support 32, in front 
of the recess d vi „ To the bolt 37, there is also jointed a long part 
38, sidewise flattened, in which there are made pierced holes h vi , 
along the longitudinal axis. The part 38 has an external collar » , 
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nerving for 11. ting of the displacement oft Jlee've 39 along it, 
as a result of the contact between collar i vi and a lower Btep j vi 
of the sleeve 39» which is sidewise cut so that it may come sidewise. 
into contactwith part 38. In the sleeve 39 there arc? made some pier- 
ced holes k , having the same dimension and the name distance be tweet 
them, as those of holes h vi . Except holes k vi , which axe located 
along the longitudinal axis of sleeve 39, in the lattex thexe axe 
also disposed two holes m vi on eithox side of the longitudinal axis, 
neox a foxe, inclined end l vi . 

Sleeve 39 may be closed with a plate 4o in which thexe ax? mount- 
ed thick bolts 41, which may penetxate- throu C h holes h vi and k vi and 
thin bolts, which, may pene txate in holes m vi . By means of bolts 41 
and 42, it is possible to position one of xods.l and 2 in view of 
modifying its cuxvatuxe depending on the needs. Pox maintaining paxt 
38 in woxking position, a bolt 43 is introduced in the holes n vi 
made in the aims 34, the bolt in question being mounted, when not 
working, in the holes o v made in the suppoxt 32 and the lowex ends 
P of the axms 34 axe introduced in slits e vi and f vi , in view of 
achieving a moxe accentuated cuxvatuxe of rod 3, the axms 34 axe 
provided with some uppex recesses q vi which communicate with the 
outside, placed at the same laval when the aims 34 sxe bxought in 
the woxking position, in which rod 3 is introduced, which is placed 
in this position under part 38 and sleeve 39. When removing bolt 43 
and displacing upwaxd sleeve 39 and implicitly paxt 38, the xod 3 • 
is cuxvod. 

For requirements of transport and sterilization, the sleeve 39 
is displaced along part 38, the ends p vi of arms 34 are removed from 
slits e and f v , which allows the folding of aims 34 with axms 34 
and paxt 38_with sleeve 39 axound bolt 37, so as to bring them in .. 
the peximetex delimited by suppoxt 32, a position in which they oxa 
Placed undex wall g v± t and sleeve 39 is folded axound bolt 31, being 
locked in its suppoxt. 

The bolts 31, 35 and 37 are secured against loosening by means 
of nuts 44, 45 and 46. In order to prevent the displacement of the 
shoxt axms 36 and part 38, during the transport, two spacing pieces 
47 ore aleo provided. 

Instrument S is composed..of. two arms 48 and 49, jointed through 
a bolt 5o, provided with intermediary straight parts x vi and s vi , 
continued with hoxizontal, posterior parts t vl and u vi and fore 
parts. v v and w vi , respectively, inclined as against a horizontal 
plane. The latter axe connected with one of the shaped jaws 51 and . 
52, following the external shape of the flexible xod 3, sexving xes- 



WO 87/02572 



PCT/RO86/00001 



- 23 - 

pectively foi fastening rod 3 in view of its guiding during the ini^ 
tial introduction in bone 9 end for seizing and manoeuvring the ins- 
truments 4, 5, 6, 7, 8, lo, 11, 12, 13, A and C for the introduction 
of extraction in and. .from the multi-functional handle* 

Handle F is formed of an outside shaped body 53, provided with a 
longitudinal window x vi , ended with a flared part y vi , through which 
instrument 17 is introduced so as to change the position of body 53 
around its longitudinal axis* The window x vi is made in a middle part 
z vi of the body 53, which is continued respectively with a posterior, 
anvil. a vii and an active, cylindrical end. b vil * A cylindrical, longi- 
tudinal channel c viii is, made in the latter and it is continued with, 
a recess delimited by a shaped wall e v ^^ communi eating with the 

outside through a cylindrical seat f viii . In a plane perpendicular 
to the plane in which there is placed channel c vii , at the end b vii 
there is made a cylindrical channel g ; , having the longitudinal 
axis placed below that of channel c vii * Channel g vii communicates 
with the outside through the recesses h vii and i vii , respectively, . 
opposite place and in this channel, a lock 54 is located, being pro- 
vided with a tain, fore part. j vii and a thick, cylindrical, posterior 
port k vii , in which there are made two circular channels l vii end 
m vi * shifted plactd as against the transversal axis of channel c v ^^* 
Part j v ** is mounted under, the action of the force stored in a spring 
55 whichis supported respectively on a shoulder n vii which limits 
the recess i vi * and on a fore stopper 56, mounted in connection with 
lock 54, with the possibility of displacement in the recess i vi * 
which allows to bring, as the case may.be, the thin part in front of 
the channel c • The posterior stopper 57 making a single" piece . 
with. lock 54 are placed in recess h vii with possibility of displace- 
ment. Channel g vli communicates with a channel c vii placed in the 
same plane with channel g v ** placed perpendicular to the latter, in 
which, there is disposed, under the action of a force stored in a . 
spring, 58, a ball, 59, which, may penetrate, depending on the posi-. 
tion of lock 54, in one of the channels l vii and m vii o The maintain- 
ing of the spring 58 in channel o vii is made by means of 3crew 6o* . 

For introducing rods 3 in bone 9, a circular hole p vii is drill- 
ed in the latter, working first with a drill-ohoped instrument 15, . 
then continued with instrument 8, so that the end r iA reaches in the 
longitudinel axis of the meduiliry channel, forming the line of rod 
3 penetration in it. The introduction of rod 3 in the medullary 
channel through hole„p vii is achieved by means of instrument 4, in- 
troduced in handle F. The buckling of rod 3 which may appeer during 
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the introduction,, due to the resistance of bone 9 and of' blows given 
to handle F, by means of instrument 16 is also prevented by guiding 
the zod with instrument A mounted in handle F or with instrument S, 
Depending on the needs* rod 2 can be rotated inside the medullary 
channel through the instrument 4 fastened in handle F in which instru 
ment 17 is introduced. 

For the final introduction of rod 3 in the bone 9 and for bring- 
ing part, y of rod 3 in contact with the external surface of the con- 
dyle, the last hammerings on the last part of introduction are made' 
by means of instrument 5 mounted in contact with part y and then, for 
including part y in: bone 9, the instrument 5 is brought in contact 
with part w or, as the case may be, by means of instrument 17. 

At the end of the operation, in order to avoid an accidental Bide 
slipping, the lower part y. is brough in the medullary channel by 
means of instrument 6 fastened in handle F until. part y comes into 
contact with the external surface of the condyle. 

Depending on the needs, rod 3 is manually curved by means of ins- 
truments 6 and. 7. for which it is introduced through holes f li and n 11 
provided in them. The curving of rod 3 may be also made by means of 
instrument D by introducing rod 3 in recesses q vii made in arms 34 
and by displacing downward sleeve 39 and, implicitly, part 38. After, 
obtaining the fracture consolidation, for extracting rods 3 of osteo- 
synthesis from the medullary channel, the instrument 6 is introduced 
between part y of rod 3 and bone 9, so. that its frontal recess a 11 
penetrates up to the part w of rod 3, creating thus the possibility 
that by hammering several times the handle P to which instrument 6 is 
fastened, parts v and w. should not be fastened anymore to bone 9, 
after which instruments 1b in. handle P, instead of handle 6, allowing 
through thei tilting motion, the lifting of parts v and w at the sur-. 
face of bone? 9. From now on, par.t v is brought into contact with ins- 
trument. 14 and, if neoessery, the part v is brought into contact with 
instrument lo, achieving by drawing, the extraction of rod 3 from 
bone 9. The total extraction of rod 3 from bone 9 is mode by applying 
impact forces by means of instrument B on one of collars z 11 and r iv 
of instruments lo and 14. The preparation of the introduction of rods 
1 and 2 in bono 9 is made by modifying the curvatures of parts e and 
o according to the shape of bone 9, using sleeve 39 t in which rod 1 
ox rod i | i aIa introduced, and the lug g or the lug q'are included in 
part x of instrument 13 with which one actuates by means of the . 
multi-functional handle P. During the operation, sleeve 39 is fasten- 
ed to arms 34 through bolt 43 so as to apply the effort required for 
the curvature modification. 
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. For the initial introduction of lod 1 in 'the neck q vii of bone 9, 
a hole r vii is drilled in bona 9, after which, by repeatedly hammer- 
ing the anvil 26, belonging to instrument C, the rod 1 fastened tn . 
the latter is introduced by guiding through hole r vii . The intrdduc- 
tion of rod 1 in the neck q vii is made by me ana of inn trument 11, . 
reason for. which this one is assembled to handle F, on which blows 
are repeatedly applied with instrument 16, so that part o is directed 
to the inferior and internal..side-as against the femoral head, and 
the part d is directed to the superior and. external side as against 



the femoral head, so that rod 1 may come near and parallel to the 
upper edge s vii of the femoral neck q vii « 

Then, a hole t vii is dtllled in the bone, being located under hole 

vii 

r- through which rod 2 is initially introduced by means of instru- 
ment 4, in which part n of rod 2 is placed, supported by handle P, 
in which one introduced instrument 17 for the final introduction of 
body 53 in part y vi , and by means of this instrument, one modifies, 
by rotation, the position as against the longitudinal axis, after 
which rod 2 is finally introduced in neck q vii by repeatedly applying 
blows on handle P to which instrument 4 is fastened, being in contact 
with rod 2 0 In the final position,, rod 2 has the part 1 placed in the 
lower side of the femoral head, the part m following a direction pa- 
rallel and very near to an edge u vli of the femoral neck q vii . . 

The positioning of rods 1 and 2 related to bone 9 is achieved by 
means of screws 61 and 62 fastened into bone 2, so. that parts f and 
p of rods 1 and 2 come into direct contact with the cortical shell* 

The extraction of rods 1 and 2 from bone 9 is mode by dismounting 
screws 61 and 62 and by fastening in turn rods 1 and 2, by means of 
instrument lo, which enables that by repeatedly applj'ing blows with 
instrument B, the instrument lo should be removed away from bine 9, 
which has as o result the extraction of rods 1 and- 2* 

For the introduction tit rods 1, 2 and 3 in bone 9, proceed fiT3.t. 
to the introduction of one or both rods 3 in bone 9, up to part imme- 
diately over the fracture gap, then introduce rods 1 and 2, then con- 
tinue the complete introduction of rods 1 and 2 or rod 3, the mounting 
stabilization being performed with screws 61 and 62 for rods 1 and 2 
and by bringing part y.of rod 3 in contact with the external surface 
of the femoral condyle* 

In accordance with the present invention, the implants and the 
instrumentation present the following advantages: 

- the flexible implants allow, through their structure enabling, 
their use in various zxoupa of two, three and four, the osteosynthe- 
sis of all types of femur fractures and of some tibia fractures; 
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- the upper and, respectively, lower short, flexible implants 
used for the osteosynthesis of femoral neck fiootures, enable through 
their configuration to improve .the reduction of the fracture through, 
endooaaeous taxis, do not damage-. the intraosseous vascular anastomoses, 
minimizing the incidence of la.ter necroses of the femoral head, their 
fastening with orthopaedic screws to the femur diaphysis achieves a 
mounting with maximal- stability in course of the time, the flexible 
characteristics of. the. implant, to which their divergently curved shape 
is.associated,, give them the possibility of working in a dynamic cou- 
ple, alternatively creating .tensions of traction, compression, "which 
promote the. biolcgic processes of fracture healing by accelerating 
them;; . 

- the mounted long, flexible implants, which are spatially super- 
posed in the lower end upper. parts of the femur or tibia medullary- 
channel, have the advantage that, they cannot slip to the lower side 
due to the shape of. the implant ends, preventing the perforation of 
the tegument and the local secondary infection, or, to the bone inside 
both situations causing the damage of the mounting and' the fracture 
loss. of stabilization} 

- the mounted long, flexible implants which are spatially super- 
posed in the lower side of the- medullary channel and parallel in the 
femoral neck have the advantage of stabilizing the instable fractures 

• of the greater trochanter, the tensions which tend to displace the 
fracture being taken over through- the implants and spread over the two 
side faces of the femur lower side as well as the slipping toward the 
lower side, preventing the perforation of the tegument and the local 
secondary infection} 

- the combined use. of the short and long implants in the double - 
gap fractures of the femoral neck of any other part of the femur have 
the advantage of preserving the flexibility of the mounting in the . 
fracture areas and all over the bone line when performing fast surgi- 
cal operations which are less, injuring, for . the patient; 

- they enable simple and easy manoeuvres for the introduction/ 
extraction of .the flexible implants from/in the bone? 

- they have a simple construction and a great reliability} 

- they may be easily cleaned and sterilized and do not have areas 
of collecting organic remnants resulted during the operation; 

- they may be handled with the same multi-functional handle; . . 

- with a small number of instruments and relatively small dimen- 
sions, one ensures the achievement of the osteosynthesis of a wide 
fracture range; 
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. - the handling, transport and preparation foi operation may be 
made without difficulty* 

CLAIMS 

1 .Flexible implants.. foi the stable flexible osteosynthesis of the 
femur and tibia frac tuxes , which, under the conditions of the femur al 
fracture placing in the mediodiaphysary and femoral neck are, two of 
them, introduced, through the medullary channel in the femur, condy-. 
lian or overcondylian, outside 6r inside placed, both being so curv- 
ed as to be superposed in -the space in two points, in the lower and 
upper parts of the medullary channel,- another, one is introduced ac- 
cording to a direction- parallel td the upper edge of the femoral neck 
coming in its immediate vicinity, and the last one is placed in the 
lower channel of .the. femoral neck, following a direction parallel and 
very hear to the edge of .the femoral neck, under those* of the femur, 
fracture placing in the femoral neck and sub trochanter ian zones, one 
is introduced through the medullary -channel into the femur, condylian 
or overcondylian, outsideor inside, having finally a curved shaped, 
another one is introduced, according to a direction parallel to the 
upper edge of the femoral neck, coming to its immediate vicihity, 
and the last one is placed in the lower quadrant of the femoral neck, 
following a direction parallel and very near to the edge of the femo- 
ral neck, under those of femur fracture placing in the mediodiaphy- 
sary, subtrochanterian, super and inter condylian zones, two of them 
are introduced through. the medullary channel. into the femur, condy- 
lian or super condylian, outside or inside,. both being so curved as 
to finally superpose in the space in two pbints, in.- the lower and 
upper pasts of the medullary channel and under those of the femur 
fracture placing only in the zone of the greater trochanter, two of 
the implants are introduced through. the medullary channel into the 
femur, condylian and super condylian, outside or inside, both being 
so curved as to finally superpose spatially in the lower part, in. 
only one point, -after which they follow some parallel lines in the 
medullary channel, under those- of fracture placing only in the zone- 
of the femoral neck, one of them is introduced according to a direc- 
tion parallel to the upper edge of the femoral neck coming in its 
vicinity, and enother one is placed in the. lower quadrant of the. 
femoral neck, following a direction parallel and very near to the- 
edge of the femoral neck and finally under those of tibia fracture 
placing in the diaphysary areas, two of the implants are introduced 
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through.. the medullary channel .fxom the bottom to the top, starting 
from the supermalleolax level, on either side of tibia, both being so 
curved as to be finally superposed in space,, in- two points, in.. the 
lower and upper parts of the medullary channel, c h. a x a c t e r i. z 
e d by the f a c .t t h.a. t, in order to achieve osteosyntheses 
stabilizing the fracture' gaps , enabling the patients' recovery in a 
short period, they are made of. short rods (1 and 2) , one upper and 
one lower,. used in the osteosynthesis for the fractures of the femo*& 
neck, as well as of a long rod (3), used as such or with another long 
iod~(3) and with the short rods U and. 2). in case of stabilizing .the 
double gap. fractursr-s; crossing, the femur neck and every part of the 
femur plaeed : under the greater trochanter, or only with another, long 
rod (3) for stabilizing the diaphysaxy fractures of tibia and femux 
and, respectively, the super and inter condylian fractures of femur, 
the upper short rod (1) .being made up of an upper, activg par.t (a) 
having a shaped end (b) , continued .with an upper, upward curved par t 
(c), after which there follows- a. long, straight part (d), connected 
through a lower, curved part (e), downward .directed, with a part (f), 
inclined as against a horizontal direction, ended with a lug (g) , the 
lower short rod (2) being formed of an uppex, short, straight active 
part (j) with a shaped end (k), connected .through an upper, downward .. 
curved part (1) with a long, downwaxd cuxved paxt (m) , in turn connec- 
ted by means of intermediary. and lower parts (n and o) , inward and 
respectively outward connected, with a part (p)" inclined as against 
a horizontal direction, ended with a lug <q) , the long rod (3) being 
made up of a long, straight paxt (t), ended with a shaped end (u) , 
pxomoting the penetration and the directing in the bone (9), connected 
through lower and upper paxts. (v and w) , inward and respectively out-, 
waxd curved* with a flat, naxrow paxt (x) and a flat or inwaxd-curved, 
widened end part.(y), so dimensioned, that it stops, the complote pene- 
tration of- the long rod : ~('j) in the medullary channel, 

2. Implants Recording to. claim 1, characterized by 
t.h e fact thai the upper, short. rod U) has in its lower down- 
ward curved part (e) a- radius of curvature which is equal to that of 
the upper,, upwaxd- curved part (o) between 1 and 3 cm, and the axis 
of the upper active part (a) is parallel to the axis of the part (j) , 
inclined. as against a horizontal direction and forms with the axis of 
the long, straight part.(d) an angle, of 4o°...7o°, the long, straight 
paxt (d) having a lowex, flat surface (h) delimited by an uppex sur- 
face with the shape of a truncated cone- in cross r section, with the 
small base placed to the flat, lower surface (h) . 
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3. Implants according to. claim 1, characterized by 
the fact that the lower, short..rod (2.) has in its long, downward 
curved part (mf a radius of curvature between 7 and lo cm, and the . 
ladii of curvature of the intermediary and, respectively, lower, in- 
ward and, respectively, outward parts (n and o) are equal to each other 
and have values between 1/2 - 1/3 of the curvature radius of the long, 
downward curved part (m) , these radii being lower than the curvature - 
radius of the upper, downward curved part (1), the plane in which there 
is placed the lug (c) , which has a flat, lower surface (r), delimited, 
by a. surface (s) with, the shape of a truncated cone, and' the small base 
placed toward the . lower . surface. (r) , forming with a horizontal plane 
an angle of 4o° ... 7o°, and .the axis of. the upper, short, straight,. . 
active part (j) forms an angle of ... 7o° with a horizontal plane. 

4. Implants, according to claim 1, characterized by 
the fact that the long rod (3) has the active shaped end (u) 
provided with an upper inclination up to 45° and a lower inclination 
up to 3o° or with some edges (a 1 ) delimiting some faces converging to 
the longitudinal axis of the long. rod (3), the lower and, respectively, 
upper parts (v and w) , inward and, respectively outward curved, having 
curvature radii with values between 3 end 5 mm, and the end part (y) 
is delimited by the flat, narrow part (x) , by some steps (z), inclined 
as against the longitudinal axis of. the long rod (3) forming with i.t 
an acute angle of 6o° ... 75°, symmetrically disposed as against the. 
vertical axis, the lower and, respectively upper. parts (v and w) , in- 
ward and, respectively outward curved being semi-flattened, the widths 
of these parts (v and w) being equal respectively to the width of the 
flat, narrow part (x) and to the diameter of the long, straight part 
(t). 

5.Working instrumentation required for achieving an efficient sur- 
gical operation in the stable flexible osteosynthesis of the- fractures 
of femoral neck, the fractures of the greater trochanter, the subtro- 
chanterian,. mediodiaphysary, super and intercondylian fractures of 
femur, as well as the diaphysary -fractures of tibia, when the stabiliz- 
ing of the fracture gap is achieved by means of flexible implants 
according to claims 1 ... 4, which Include a drill-shaped instrument 
for making, in the bone, a hole, whose axis is perpendicular .to the . 
longitudinal axis of the bone, an instrument for achieving the adequa- 
te lines for the introduction of a long rod in the bone, a working 
instrument for creating the impact force necessary for introducing any 
of the flexible rods in the bone, an instrument for stiffening the 
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long lods when «hey are initially introduced in the bone, an instru- 
ment for the final hammering of the long rod, an instrument for the 
final intioduction or the lifting in view of withdrawal of the long 
rod in/from the bone, an instrument for hammering the short, upper 
and, respectively, lower rods, in view of their introduction in the 
bone, an instrument for changing the curvature, of the ends of the 
said ahort rods,, an instrument for extracting either the long rod or 
the short rods from the bone, an instrument for releasing the end 
parts of the long rod from the. bone, an instrument for achieving an 
impact, in. view of extracting either .the long rod or the short rods 
from the bone, cha. racterized by the fact the 
in -order, to stabilize the fracture gaps in the above said cases,, when 
making less injuring surgical operation, with minimal, blood lossed, 
for introducing both the long rod (37 through the hole (b 1 ) made in. 
the^bone (9) and .the said short, lower, rod (2), through another hole 
(t ) made in the bone (9), it is composed of an instrument U) 
which is made up of a short body Co 1 ) provided with an active end 
(d ) with a frontal recess (e 1 ) , delimited, at the bottom side by a. 
lower wall (f x ) , in which there- is made-an elongated seat (g 1 ) com- 
municating with a seat (h 1 ) made in a vertical wall (i 1 ) , sidewise 
delimiting the recess (e 1 ) , the shapes of seats (g 1 and h 1 ) being so 
aelected as to allow the penetration of the lower, inward curved part 
(v) of the long rod (3) in the seat (h 1 ) made in the wall (i 11 ) , when 
a fragment of the long, straight part (t)_of the long rod (3) pene- 
trates in the elongated seat (g 1 ) , and the upper, outward curved part 
(w) of the respective, rod (3) is placed in the frontal recess (e i ) i 
opposite to which, the.body (c 1 ) having a circular collar (j 1 ) con- 
nected, through a shaped part (k 1 ), with, a short rod (l 1 ), the latter 
bemg .provided with a central circular seat, (m 1 ) , a pierced hole (n 1 ) 
being made in the body (c 1 ) , its diameter being so selected as to 
enable the introduction of. the long, straight, part (t) of the long 
tod (3), through it, in view of correcting the curvature, for. which 
the rod (3) is also introduced, through another pierced hole (n 11 ) „ 
drilled in a long body (g 11 ) of an instrument (7) for lifting the 
long rod (3) in view of extracting from the bone (9), the body (g i:L ) 
being ended with an. active, upward curved and (h 11 ) , in which an upper 
recess (i ) ie . raa de, being so shaped as to enable the penetration 
of the straight, long part (t) of the long rod (3), near the lower, 
anward curved part (v) of the long rod (3), opposite to the upper . 
recess (i i, , the body (g^) having a circular collar (j 11 ) , connect- 
ed through a ahaped part ( k ii) with , ^ ±i 
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is made a circular hole. (m**).,*for the. initial introduction of the 
upper, short rod (1) over a depth of 3##«4 cm, in the hole (r vii )made 
in the bone (9), using, an. ins-truraent (C) composed of a body (25) to 
which there are fastened an anvil. (26) and a suppor.t (27), the anvil 
(26). having a short, oylindrioal part (l 11 ) , provided with a circular 
recess (m v ) and the support (27) has a threaded rod (n v ) , which may 
be respectively introduced/extracted in/from a L-shaped channel (o v ), 
communicating with the outside, made in a band (28), in the latter 
being also made a longitudinal, channel (p v ) , ended with a circular 
part (q v )., having a dimension higher., than that of an end (r v ) delimit- 
ing at the top side the circular recess (m v ) so that it is possible 
to displace the anvil (26) along the channel (p v ), when band (20) is 
located in front of the recess. (m v ) , the fastening of the band (28) 
to the support (27) being achieved by means of a nut (29) threaded on 
rod (n v ), the body (25) having a straight part (s v ) to which there 
are fastened the anvil (26) and the support (27), delimited by a shor- 
part (t v ), inclined as against the longitudinal, straight part (s v ) 
and, respectively by a. part (u v ) also inclined in the same direction 
as the ohort part ( t v ) , as against this axis, the inclined part (u v ) 
beine connected through a ciroular collar (v v ) and a shaped part (w v ) 
with a short rod (x v ) , provided with a circular seat (y v ) , the anvil 
(26) having an upper, straight part (z v ), connected with an inclined 
part (a vi ), with the longitudinal axis parallel to. that of the short 
part (t v ), provided with an upper, inclined surface (b vi ) , parallel 
to the longirudinal axis of the inclined part (u v ) , the band (20) 
being provided with a shaped end- part (c vi ) , having, in .transversal 
section, the shape of a circle arc. making with the longitudinal axis., 
of the straight part (s v ) and angle lower by 5 lo° than the angle 
formed by. the part (t v ) with the same axis, the final, positioning of 
the upper, short rod (1) in the neck (g vii ) being made by means of 
an instrument (12), which is made-up of a short body (m i:Li ) , ended 
with a shaped end (n 111 ) , inclined with an angle higher than 9o° as 
against the axis of body (m ili )-and with a diameter higher than the 

4 4 4 

rest of the body (nr AA ) , provided with a straight, frontal face 
(o 13 "*), in the shaped and (n 1 * 1 ) being. made an elongated seat (p ii ?')> 
delimited at the bottom side by a semi-circular wall (g i3 "^) so dimen- 
sioned that, v/hen introducing, the lug (g) of the upper, short rod 
(1) in it, its. part (f) inclined as against a horizontal direction 
remains outside, the body (m 1 * 1 ) being connected through a circular, 
collar (r 111 ) and a shaped part (s 111 ). with a short rod (t 1 * 1 ), pro- 
vided with a circular seat (u iu ) , a handle (P) being used for the 
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introduction or extraction of the. short and» respectively long rods 
(1, 2 and_3) in/from the bona (9) » enabling during the operation, to 
fasten the instrument (4) for the introduction of the short, lower' 
and respectively long rods (2 and 3)* of an instrument (5) for the 
final hammering of the said long. rod, of an instrument (6) for the 
final introduction or for lifting in view of extracting the long rod 
(3) in/from the bone (9), of an instrument (7) for lifting in view 
of extracting the long rod (3), of an instrument (7) for achieving 
the adequate line of introducing the long rod .(3) in the bone. (9) , of 
an instrument. (lo) for extracting from the bone (9) any of the short 
and, respectively long rods (1, 2 and 3), of an instrument (11) for 
hammering the short rods (1 and 2), in viaw of their introducing in . 
the bone (9), of an instrument (12). for the final introduction of the. 
short, upper rod (1), of an instrument (13) for modifying the curvatu- 
re of the ends of short rods (1 and 2), of an instrument (14) for 
extracting the long rod (3) from the bone (9) and, respectively, of 
an instrument (c) for introducing the short, upper rod (1) over a 
depth of 3-4 cm, the handle (F) being able to be rotated during the. 
operation for positioning the rod (3) in the medullary channel or the 
lower, short rod (2) in the neck (q vii ) , by means of an instrument . 
(17), which is made up of a long, cylindrical body (h) , ended respec- 
tively with a posterior, cylindrical collar (i v ) and a fore, cylin- 
drical collar (j v ), having a diameter lower than that of collar (i v ),. 
frontally provided with a ciroular recess (k v ) , so shaped as to enable 
the introduction of the intermediary part (n) of the lower, short 
rod (2) or the lower , -inward curved part (v) of the long rod (3). .. 

6. Instrumentation, according, to claim 5, char.ac taxis.- 
ed.by the. fact that the handle (P) is forma d of an outside 
shaped body (52), provided with a longitudinal' v/indow (x vi ) ended 
with a flared part (y vi ) , the window (x vi ) being made in a middle 
part (z vl ) of the body (53), which is continued respectively with a 
posterior anvil (a vii ).and an active, cylindrical end (b vii ) in which 
there is made a cylindrical,, longitudinal channel. (c viii ) , continued 
with a recess (d 111 ) delimited by -a shaped wall (a vli ) communicating' 
with the outside through a cylindrical seat (f vi± ) , in. a plane per- 
pendicular to the plane in which there is placed channel (c vii ) , in 
whose active end (b vii ) there is made a cylindrical channel (g vii ) , 
having the^longitudinal axis placed under that of the longitudinal 
channel^c 7 ), communicating with the outside through receoses (h 7 ^ 1 
and-i ) opposed. placed, in which there is placed a look (54), pro- 
vided with a^fore, thin part (J* 1 *). and a thick, cylindrical, poste* 
rior part (k 1 ) in which there are made two circular channels (l vii 
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and m vii ) shifted placed as against the transversal • axis of the lon- 
gitudinal, cylindrical channel (c vii >, the. fore part (j vii ) being 
mounted undax the action of .the force siored in a spring (55) » which 
is suppoerted respec tively..on a. Bhoulder (n vi *) limiting the recess 
(i vii ) and on a foxe stopper (56), moun.ted in connection with the lock 
(54)., having the .possibility- to. displace in the xecess (i v ^) , which 
enables to bxing, as the case may be, -the thin paxt (j vii ) in front 
of the cylindrical, longitudinal channel (c v ^ i ) in the other xecess 
(h iii ) a posterior stopper (57) being placed, with the possibility to 
displace and forming a single piece with the lock. (54), the cylindri- 
cal channel. (g vii ) communicating with a- channel (e vii ) placed in the 
same place with channel (g vii ) and perpendicular to the latter, in 
which, under the action of- a force. stored in a spring (58), a ball 
(59) is placed which may penetrate, depending on the position of lock 
(54), in one of the channels (l vii -.snd m vii >,. the maintaining of the 
spring (58) in the last said channel (o vii ) being achieved by means 
of a screw (6o) , the. rotation of handle (P) around the longitudinal 
axis, depending on needs, when.-introduoing the short, lower rod (2) 
or the long xod (3) in the bone (9) being made by mean3 of the said 
instxument (17), fox the final intxoduction of the mentioned shoxt 
rods (2 ond. 3) into the bone (9)» reason for which it is introduced . 
in the flared part (y vi ) of the longitudinal window (x vi ) , all instru- 
ments (4, 5, 6, 7, 8, lo, 11, 12,13, 14 and C) , which are manoeuvred 
by means . of handle (P) , having. each one of the collars (j 1 , t 1 , b 1 *, 
j 11 , t 11 , z ii 9 i xii , r 11 * z iJ 4, r 1 * 1 and v v ) , connected through one of 
the shaped parts.^k 1 , u 1 , c 11 , k U , u 11 , a ii:L , s^ 1 , a iv , s iv ^ 

and w v ), with one of the short..rods (l 1 , v 1 , d 11 , l 11 , v 11 ,. b 111 ,^ 11 , 
b iv , and x v ). provided with one of the circular seats (m f w f 
e 11 , m 11 , w 11 , c 111 , I* 11 , u 111 and y v ) which .enables theix locking 
by means of lock (54) • . 

7#Instrunentation according to claims 5 and 6. characte- 
rize d by thefact that for guiding the long rod (3) during 
its initial intxoduction in -the bone (9),. in other constructive ver- 
sion, it includes an instxument (Alt, fastened in handle (P) , made up 
of a long body (18), to which thexe is fastened a Jaw (2o), by means 
of a nut (19), the body (18) having a long part (d lv ) , connected 
through a cixcular collar (e iv ) and a. shaped part (f iv ) with a short 
xod (g* v ), provided with a cixcular seat (b iv ) , opposed to the col- 



lax (a iv ), the body (d iv ) being provided with a jaw (i iv ) provided 
on the frontal surface ( j iv ) , with a semi-circular xecess (k ) 
heving the longitudinal axis parallel to that of the long part (d iv ) 
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in the exten_ion of jaw (i iv ), a short xod U iv ) outside threaded 
and a longitudinal axis in the extension of the long part (d iv ), 
. serving for guiding the jaw (2o), reason for which the latter has a 
Pierced hole (m iv ), through which the rod (e iv penetrates, a recess 
(n ) having the same shape as the semi-circular receo3 (k iv ), being 
positioned in front of the recess (k iv ) of the jaw (i iv ), ba fasten^ 
ing jaw (2o), reason for which the latter has a pierced hole (m Lv ), 
through which the rod (e iv ) penetrates, a recess (n iv ) havin* the * 
same shape as. the semi-circular recess (k iv ) being positioned in 
front of the: recess (k iv ) of the jaw (i iv ), by fastening jaw (2o) 
with nut (19). 

8. Instrumentation according to claims 5, 6, and 7oharac- 
terized by the fact that, for modifying the curvatu- 
res from the lower, downward curved and, respectively, lower, out- 
ward curved parts (e and o) of the short, upper and, respectively 
lower rods (1 and 2) and from the straight, long part (t) of the 
long rod (3), depending on the bone shape (9), in other constructi- 
ve version, it includes an instrument (D), composed of * sleeve (3o) 
with sidewise flared edges, jointed by moans of a short bolt (31) 
with a U-ahnped support (32), in which there are made respectively 
a recess (d v ) and some longitudinal, marginal slits (e vi and f vi ), 
separated from the recess (d vl ) by a wall (g vi ), a stopper (33) 
being fastened to the support (32) and coming in contact with two 
posterior, short arms (34), jointed in turn by means of a short 
bolt (35) with two fore, short arms (36), the latter being jointed 
through a bolt (37) to the support (32), in front of the recess 
(d ) being also jointed through .this bolt (37) a long, sidewise 
flattened part (33), in which there are made, along its longitudinal 
axis, some pierced holes (h vi ), the long part (38) having an outer, 
circular collar (i vi ), serving for limiting the displacing of a 
sleeve^39), along it, as a result of the contact between the col- 
lar (i ) and a lower step (j vi ) of the sleeve (39) which is side- 
wise cut out, so that it may come in contact sidewise with part (38) 
in the sleeve being £39) being made some pierced holes (k vi ) with 
the same diameter and the same distance between them as those of 
the other holes (h vl ), except these latter said holes (k vi ) which 
are placed along the longitudinal axis of sleeve (39), in the lat- • 
ter being also provided two holes (m vi ) disposed on either side of 
the longitudinal axis, near a fore inclined end (l vi ) the sleeve 
(39) being able to be closed with a plate (4o), in which there are 
counted thick bolts (41), which may penetrate through the holes 
Oi and k ) and, respectivoly, thin bolts (42) which may pene- 
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trate in the owo holes (m v ^), In view of achieving a more accentuat- 
ed curvature of the Ion* part (t) of the long rod (3), the poste- 
rior arras (34) being provided with sone upper recesses (q vi ), com- 
municating with the outside, placed at the 3ame level when the res- 
pective arms (34) are brought in working position, in which the long 
rod (3) is introduced, the reapeotive rod in this position being pla- 
ced under the long part (38) and the sleeve (39) and, implicitly, 
the part (38), the long rod being curved, the modification of the 
curvatures (e and o) of the short rod (1 and 2), according to the 
shape of the bone (9), being made by means of sleeve (39) and bolts 
(41, 42) between which there are introduced the short rods (1 and 2), 
as the case may be, with the maintaining of part (38) in working po- 
sition, a bolt (43) being mounted when not working, in the holes 
(o vl ), drilled in the support (32) and the lower ends (p vi ) of the 
arms (34) being introduced in the slits (e and f) and finally, for 
transport and sterilization requirements, the sleeve (39) and the 
arms (34) and, respectively, the long part (38) are rotated around 
bolt (37), so as to bring them in the perimeter delimited by the sup- 
Port (32), position in which they are placed under the wall (g vi ), 
the 3leeve (39) being revolved around the bolt (31), being locked in 
the support (3*o), the bolta (31, 35 and 37) being secured against 
loosening nuts (44, 45 and 46), in order to prevent the displacement 
of the component paits during the transport, namely the short arms 
(36) and the part (38), two spacing pieces (47) being provided. 
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